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Introduction
Materials play an important role in Design and
Technology. Taking into consideration the
environmental, social, cultural and economic
diversity of nations and their inheritance, the
nature and availability of materials should
influence their use in Design and Technology.
Prevalence of technologies and materials in
one country, does not mean they are prevalent
in the other. Education is expensive and where
possible costs should be minimised.
Importation of materials from country to
country entails varying degrees of costs.
Utilising readily available materials will be a
step in the right direction. In Botswana,
Design and Technology uses imported
materials, partly because of the external
(Cambridge) ‘O’–level syllabus. By the year
2003 the Country hopes to have localised the
examination system, and introduced the
country’s new syllabus. In planning the Design
and Technology Syllabus, Botswana should
look at readily available materials in the
country.
Botswana is a landlocked country situated in
the Southern part of Africa.  The country is
enclosed by Namibia on the West, South Africa
on the South, Zimbabwe on the East and
Zambia to the North. Celebrating 29 years of
independence in September 1995, the 576000
km2 country (about the size of France) had a
population of 1.3 million during the last
population census (1991) and presumably
now stands at over 1.4 million with its growth
rate of around 3.5% p.a. Of importance to
educational provision, the median age is 15
(Ndaba, 1994).(See table 1 in Appendix)
Economic Development
The economy interacts with education in two
principal ways. It is the source of funding for
schools for a large pupil population and it is
the opportunity for employment for the best
of the school output.
As a protectorate, and unlike other African
states, the country inherited very little from
its British administration, and therefore had
to start from scratch in its development.
According to Coles (1985) the 1966
Transitional Development Plan (TDP) pointed
to the poor state of education in Botswana.
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The country that year produced sixteen
(senior) secondary school leavers and there
were about forty degree holders in all.  The
prime purpose of the TDP was to produce, in
the shortest possible time, a “stock of local
trained manpower capable of serving the
country's economy”.  From the 1970’s, the
country’s economy was pillared on the
mineral sector with diamonds playing the
leading role.  Industrialised nations which
were the main buyers of Botswana’s diamonds
were hit by the recession of the late 1980’s
thereby weakening Botswana’s economic
base.  The mineral sector is projected to grow
about 2.5% p.a. over the next 25 years, thereby
losing credibility for reliance.  Apart from the
mineral sector, the country’s economy is also
heavily dependent on the agricultural sector
with beef production accounting for the
largest portion of this sector’s contribution to
the GDP. As the mineral sector was enjoying
the best of success, the agricultural sector took
a nose-dive after the 1980 drought wiped out
more than 30% of the cattle population.  By
1988, however, the country’s herd had begun
to recover.
In view of the possible demise of the one time
pillars of Botswana’s economy, the
government began looking for alternative
routes to save the country’s economy and
came up with a resolution to diversify so as to
boost other industrial production:
The key to successful and sustained
development lies in increasing
diversification which can be achieved
through creating interdependencies
among the various economic sectors and
existing linkages. Diversification has to be
understood in the broad sense of utilising
more productive technologies, widening
the product base, expanding the markets
for both Botswana’s export and imports...
(Botswana Government, 1991).
According to the Report of the National
Commission on Education (RNCE) (1993) the
term industry as used in the seventh National
Development Plan (NDP.7) from 1991 to 1997,
includes construction, electricity and water,
and the manufacturing sectors.  It is, however,
the manufacturing sector that is normally
considered the key industrial sector.  As
against the mineral sector’s projected 2.5%
growth, NDP.7 (1991) projects the industry
sector to grow by 7.5% p.a. over the next 25
years.  This will result in manufacturing nearly
doubling its share of GDP from 11.6% in 1990/
1991 to 21.1% in 2015/2016.  (See Tables 2 and
3) This forecast performance clearly shows the
industrial sector sweeping the carpet of
importance from the mineral sector and it
should therefore be aided with the education
system that befits it.  So far, the  concentration
of Botswana’s industrialisation has been on
labour–intensive production, because the
country did not have a trained work force to
deal with capital–intensive projects.  It seems,
however, that the emphasis on labour–
intensive production is just a transitional
phasee whilst mobilising the power base in
job–related scientific and technological skills
to be able to handle high technology
industrialisation, appropriate to our context.
The Need for a Relevant Education System
We need an education system that will be able
to withstand the current strategy (labour–
intensive) and the planned high technology
future. It would be of no use training people
for a particular transitional strategy, only to
discard them in the midst of a new
development. This is unethical as well as a
waste of funds.  What are therefore of
paramount importance are, first, an education
system producing adaptable young people
and, second, an education system that can
easily be transformed from one particular role
to the other.  The foundation subjects the
country adopts for its primary and secondary
education play a significant role in the
education system’s potential to adapt.
Recommendation 32 (para 5.5.13) of the RNCE
(1993) with regards to the Junior Certificate
Curriculum requires each student to take six
core subjects, namely English, Setswana, Social
Studies, Mathematics, Integrated Science and
Design and Technology.
Design and Technology as the Answer
The inclusion of Design and Technology as a
core subject in the Junior Certificate
Curriculum indicates its recognition as a very
important subject in coping with the industrial
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change the country is undergoing.  Design and
Technology is a very broad and general subject.
The APU (Design and Technology) team 1985
to 1990 have come up with a generally agreed
base line which they have described as “an
active study involving the purposeful pursuit
of a task to some form of resolution that results
in an improvement (for someone) in the made
world” (APU, 1991).  In Design and
Technology, the “made world” frequently
refers to the tangible.  Eggleston (1992)
maintains that it is
...a subject that is concerned with the
identification and solutions of problems
on the use of materials that occurs in the
social systems in which our students will
be adults.  It is a subject area that involves
genuine fusion of intellectual and practical
activities.
We note that central to the above definitions
of Design and Technology is fusion of
intellectual and practical activities, prior to
which its predecessor was taken as purely
practical and static with no intellect or
dynamism.  Eggleston (1992) continues:
...although this book is about the newest
area in the school curriculum, it is the
oldest – the way in which students in
schools work with materials – with wood
and clay, metal and concrete, paper and
plastic and with food and fabrics.
This can also be said of Botswana, where the
above materials were used, particularly in the
primary schools. Prior to curriculum revision
in Botswana, the craft subjects had continued
alongside the academic subjects, since the
prime purpose was to produce in the shortest
possible time a stock of locally trained
manpower. Craft subjects appeared as
optional modules and those pursuing them
could only go as far as the Cambridge Overseas
School Certificate (COSC) at the most.
Students who prospered were those following
the academic subjects or those who just used
practical subjects to increase their number of
subjects to six, the minimum for ‘O’–level.
Streaming took its toll, and those who fell off
from the competitive academic subjects
sought solace from the practical subjects. The
‘best’ were absorbed by the ‘best subjects’. It
became a hard reality that those following craft
subjects were seen as less intelligent.
Both the old and new (Craft, and Design and
Technology) place great emphasis on the end
product and the processes followed to get to
the end product.  In Botswana, as elsewhere,
it is the concept of process that makes
distinction between the two. Craft, though
employing a number of ‘processes’ to obtain
the outcome, does not pay formal regard to
‘design as a process’. Yet both are involved in
materials manipulation. In craft, the selection
of material was normally the prerogative of the
teacher, in final year design and technology
projects, the selection of materials must have
some input from the candidates, and it is here
that the opportunity for local knowledge of
the use of indigenous materials becomes a live
issue. Instead of treating children as passive
recipients to whom knowledge of skills was
passed, there is now an element of nurturing
their ability and originality.  Current thinking
maintains that application of knowledge and
skills to adapt, initiate, modify, solve problems,
and make decisions is essential in human life.
Design and Technology and Materials
Design and Technology places much the same
importance on process and product.
(Botswana is seeking not to lower the quality
of output of making by children in the
changeover to Design and Technology.)
Central to the Design and Technology school
curriculum are the use of design processes and
the creation of a product.  Processes in this
context means a combination of all activities
of design.  Barlex (1994) maintains that
“...without product, there can be no design and
technology process, but it is the process that
is educationally significant, although it is the
nature of product at varying stages within the
process that reveals much about the process”.
The shift in concentration now, from end
product to both end product and process, has
placed agreat strain on the new subject in
Botswana.  Some considerable time is spent
on the process which has resulted in the
compromise of product quality. There are two
additional contributory factors to this
compromise.
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First was the use of an increased range of
choice of differing materials.  That is,
traditional craft subjects specialising in
particular materials groups.  Those doing a
woodwork syllabus specialised in wood
products and those doing metalwork likewise
specialised in metal products.  There was no
pupil choice as is the case with current Design
and Technology, for which selection and
manipulation of easily available materials when
solving problems, is one of its strengths.  The
phrase “easily available materials” is taken
relatively lightly whereas in principle
availability is thekey to the work of the subject.
The current practice is to use imported wood,
metals and plastics which are foreign to the
country.  Ideally one should use easily available
(local) materials: local timbers, leather, clay,
etc.
Second, was unfamiliarity on the part of staff
members in knowledge of procedures for
manipulating those materials.  Although craft
subjects were optional, there was still  an acute
shortage of teachers, particularly local
personnel.  The Botswana Polytechnic was the
only institute producing trained teachers for
the subjects and they only managed about six
per year to service thirtyfour schools.  Teachers
were recruited, therefore, from other parts of
the continent to teach the subject, bringing
with them their differing subject philosophies,
cultural background and knowledge of
materials, further complicating an already
complicated subject.  The transfer to Design
and Technology coincided with the
mushrooming of the Community Junior
Secondary Schools and although Molepolole
College of Education and Tonota College of
Education were opened they could not cope
with the growth of schools.  In addition,
making Design and Technology compulsory
in the CJSS compounded the difficulties of the
situation.
The Way Forward
Running away from the problems brought by
the introduction of multi–material Design and
Technology and attempting to revert to the
old single–material craft subjects is no
solution. The future economic projections
dictate a very dynamic subject to stress the
importance of a growing manufacturing
industry as the driving force behind
Botswana’s economy.  The best course will be
to perfect therunning of the subject.  There
are basically three problems involved with the
use of materials that have been identified –
the actual materials, the quality of product
possible and the ability of the teaching staff to
adapt to indigenous materials.  It becomes
evident that these are interrelated.  To be able
to get good quality end products we must have
the appropriately skilled teaching staff, who
in turn should be conversant with existing
technologies and be prepared to discover new
and relevant materials.
The CJSS curriculum has so far been of two
years but, after 1996, it will be three years.
Concentration on pupils’ manual skills proved
difficult in the two years, and could be the
same in the three years.  It is of great
importance for practical competencies to be
introduced during the first year so that by the
time students tackle design situations with a
choice of materials they will be conversant
with a range of options. However, all other
core subjects have a strong foundation in
primary school, unlike Design and Technology
which becomes a core subject in the Junior
Certificate Curriculum.  An earlier introduction
of the subject could aid children’s knowledge
of local materials.
With regard to the teacher shortage, a radical
approach must be adopted to recruit and train
teachers.  Many teachers currently teaching
Design and Technology have been trained in
the craft subjects, with little updating.
Retraining through inservice courses are an
option although they are not likely completely
to take care of the situation.  Recruiting and
training locals (as opposed to seeking
expatriates) might be given priority so that
they are able to take a more informed interest
in developing locally available materials.  The
Botswana Polytechnic, which currently
produces teachers of Design and Technology
for senior secondary schools also has its own
shortage of locally trained manpower for
teacher training.  Strengthening this institute
would require more local trainers in the
institute. The big question is whether the first
few graduates should go into schools, or
should be employed by the institute as Staff
139
Dingalo  5.2
IDATER 95  Loughborough University of Technology
Development Fellows, as happens at the
University of Botswana.  The latter might prove
beneficial in the long run, but might be difficult
to implement in view of the shortage of good
examples in the schools. The temptation
therefore has been to send them to schools.
Conclusion
This paper is about the complex issue of using
appropriate technology in a mixed and
changing economy, preparing young people
to cope with an unknown future and supplying
the requirements for an unknown industrial
base.
Botswana has an abundance of raw materials,
which could be utilised to bolster the
development strategy by boosting
manufacturing industry.  This cannot be seen
out of its economic, demographic and societal
context. For example, as the second largest
beef exporting country in the world, taking
advantage of the cattle by–products would be
one opportunity. This might then be followed
by the use of appropriate technology to
indicate skills of working such appropriate
material.  There has however been a major
misconception in Botswana regarding
appropriate material. People tend to link
‘appropriate’ with low quality, because most
of the present materials and technologies were
imported from Europe, North America and
South Africa and came to be regarded as the
best materials and best technologies.  I would
therefore urge the use of relevant and readily
available materials in design and technology
so that by the time the country enters a high
technology stage of development, which is the
ultimate goal, they will have well trained
personnel to work their easily and readily
available materials.
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Censuses Estimates
1971 1981 1991 1997Population Characteristics
Enumerated population: (000's)
total
male
female
non-Batswana
941,0
443,1
497,9
15,7
596,9
272,5
324,4
10,9
1 334,0
640,6
693,8
22,0
1 615,9
782,6
833,3
26,2
Botswana nationals abroad (000's)
total
male
female
45,7
36,7
9,1
29,6
20,6
9,0
42,0
32,6
9,4
34,9
25,2
9,7
Population age distribution: (%)
aged 0-4
aged 5-14
aged 15-64
aged 64 +
17,2
28,9
51,0
2,9
18,6
29,5
48,8
3,1
19,7
27,3
48,4
4,6
17,7
29,9
46,8
5,6
Proportion females aged 15-49 (%)
Dependency ratio (per 100)
Child-woman ratio (per 1 000)
Sex ratio (males per 100 females)
Proportion urban (%)
Population density (per km)
Crude birth rate (per 1 000)
Crude death rate (per 1 000)
Natural rate of increase (% p.a.)
General fertility rate
(per 1000 women aged 15-49)
42,8
113,3
759,0
84,0
9,5
1,0
44,5
13,7
3,1
149,0
43,5
106,5
854,7
89,0
17,7
1,6
47,2
13,0
3,4
210,0
44,0
105,1
815,3
92,3
33,1
2,3
40,4
9,7
3,1
n.a
45,9
95,8
737,5
93,9
36,6
2,8
37,6
8,3
2,9
n.a.
Total fertility rate (births per woman)
Life expectancy at birth (years)
males
females
Mean age (years)
males
females
total
15,6 7,1 6,0 5,5
52,5
58,6
52,3
59,7
57,0
63,1
59,4
64,9
22,6
24,1
23,4
22,0
23,4
22,7
20,1
21,9
21,0
n.a.
n.a.
n.a.
Appendix
Table 1 1971 and 1981 Censuses: Demographic Indicators
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Table 2 Sectoral GDP as a percentage of GDP, 1990/91, 1996/97 and 2015/16
1990 1991 1992 1996 1997199519941993
22 672
18 076
40748
42 522
36 672
79 194
40 747
34 799
75 546
38 666
32 872
71 538
36 524
30 944
67 468
34 382
28 368
62 750
31 520
25 270
56 790
26 952
22 672
48 624
6 625
6 330
4 093
17 048
9 240
9 148
8 350
26 738
9 240
8 435
8 350
26 025
8 520
8 435
7 645
34 600
8 520
7 722
6 939
23 181
7 800
7 009
6 601
21 410
7 080
6 668
 6 231
19 978
6 735
6 559
6 014
19 308
57 796 67 932 76 768 84 160 90 649 96 137 101 572 105 932
Junior Sec.
Form 1
Form 2
Total
Senior Sec.
Form 3
Form 4
Form 5
Total
TOTAL
Year
Table 4 Secondary School Enrolment Targets, 1990-1997
8 000
6 000
4 000
2 000
0
85/86 86/87 87/88 88/89 89/90 90/91
1234
1234
1234
1234
1234
1234
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
123
123
other
goverment
industry
mining
Figure 3 Gross Domestic Product over NDP 6, Constant 1991/92 Prices
Agriculture
Mining
Industry
Services
Goverment
2015/161996/971990/91
3,3%
42,0%
11,6%
26,9%
16,2%
1,2%
20,8%
21,1%
39,1%
17,8%
2,6%
35,2%
13,2%
29,2%
19,8%
Total GDP 100,0% 100,0%100,0%
